Tables of Bond Distances and Angles Obtained from the Crystal Structures, IR Frequencies, and EPR

Parameters
Comments: Though C and N are similar in electron count and are expected to yield comparable diffractions when examined by X-ray crystallography, the metric data sho uld be reliable regardless of the assignment of C or N. By comparing the differences between FeFe-C/N and Fe-C/N bond lengths, the experimental assignments of compl exes B-D are confirmed by calculations. For complex A, the difference is too small to make a judgment. -1930, 1955,1986, 2026, 2039, 2069 Fe-NC-FeFe 2130 -1947 , 1948 , 1966 , 1986 , 2018 , 2023 , 2058 A Fe-CN-FeFe 2173 -1944 , 1945 , 1963 , 1986 , 2017 , 2024 , 2055 exp 2120 -1919 , 1947 , 1980 , 2028 , 2035 Fe-NC-FeFe 2102 -1932 , 1954 , 1961 , 1976 , 2021 B -1929 , 1952 , 1957 , 1975 , 2020 exp a 2154 1755 1995 , 2024 , 2060 , 2067 Fe-NC-FeFe 2146 1810 1988 , 2002 , 2023 , 2051 , 2063 C Fe-CN-FeFe 2155 1795 1986 , 2002 , 2023 , 2051 , 2060 exp 2081 -1949 , 1964 , 2020 Fe-NC-FeFe 2078 -1941 , 1972 , 2016 D Fe-CN-FeFe 2063 -1939 , 1970 , 2014 a. The origins of CO frequencies cannot be distinguished solely based on frequencies.
Fe-CN-FeFe
Generally the calculated frequencies match the experimental values with an error less than 20 cm -1 . The differences between two linkage isomers are trivial therefore the determination of the structure by IR frequencies is feasible. The hyperfine coupling of 14 N in the Fe-CN-FeFe isomer is calculated to be relatively small as expected because of the distance between N and the spin center (mono-iron unit). The hyperfine coupling of 13 C is hard to observe because of the low natural abundance of 13 C. The hyperfine coupling constants of 31 P match fitted values from simulations to the same extent, regardless of the orientation of CN. * Simulation parameters are as shown presenting the range of the HFC components. Field dependent HYSCORE is required in order to obtain quantitative anisotropic components of the 14 N HFC which was not possible due to sensitivity issues at g 1 and g 3 . 
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